Abstract Screening mammography is a cornerstone of preventive health care for adult women in the United States. As rates of screening mammography have declined and plateaued in the past decade, access to services remains a concern. In 2011, we repeated a survey of mammography facilities initially surveyed in 2008 in six states. The availability of digital mammography increased and appointment wait times generally improved between the two survey periods, but more facilities required payment upfront. Provisions of the federal healthcare reform law that eliminate cost sharing for selected preventive health services may improve access to screening mammography and prevent further declines in the rate of breast cancer screening.
Introduction
Mammography is the only recommended screening modality for women at average risk of breast cancer. Although the US Preventive Services Task Force (USPSTF) recently recommended against routine screening mammograms for women in their 40s [1] , screening mammography is endorsed by numerous groups as a beneficial preventive service for women age 40 and older [2] .
After increasing for more than two decades, screening mammography rates declined between 2000 and 2005 [3, 4] . In 2010, the Behavioral Risk Factor Surveillance System (BRFSS) survey found that just over 75 % of women age 40 and older reported having a mammogram in the past 2 years, a rate similar to that found in the 2005 survey [5, 6] .
Access to breast cancer screening has been a particular concern in the United States since the passage of the Mammography Quality Standards Act (MQSA) which established national quality standards for mammography and required facility certification by the US Food and Drug Administration (FDA) [7] . In 2008, we surveyed all certified mammography facilities in six states regarding appointment wait times and other characteristics. We found that facilities in counties with lower mammography capacity reported longer times until the next available screening mammogram appointment [8] . Here, we report results of the same survey repeated in 2011.
Methods
From FDA mammography facility certification records and the FDA's searchable online database of facilities, we identified mammography facilities in California, Connecticut, Georgia, Iowa, New Mexico, and New York that were legally certified to operate as of 1 February 2011, and all facilities were contacted between March and July 2011. The survey was administered by telephone using a simulated-patient format. One interviewer (JPN), trained in telephone survey methods and in simulated-patient interviews, asked about time until the next available screening mammogram appointment, availability of evening and weekend appointments, availability of digital mammography, and insurance copayment requirements. The interviewer made at least three attempts to contact each facility. Open-ended responses were recorded using standardized response categories. County-level mammography capacity (machines per 10,000 women) was estimated based on information from the FDA and the US Census. All analyses were performed in SAS version 9.2 (SAS Institute, Cary, NC). The study was deemed exempt from informed consent requirements by the Institutional Review Board at Memorial Sloan-Kettering Cancer Center. Table 1 ). The proportion of facilities with digital mammography increased from 54 % in 2008 to 78 % in 2011 (p \ 0.0001), and the proportion of facilities offering evening or weekend appointments increased from 35 to 40 % (p \ 0.01). Of concern, however, was a substantial change in the proportion of facilities requiring payment upfront, increasing from 1 % in 2008 to 29 % in 2011 (p \ 0.0001). In 2011, a one-unit increase in mammography capacity was associated with 18 % lower odds of a facility reporting a wait time [1 month for the next available appointment (compared with wait time \1 and 1-4 weeks), similar to the estimate of 21 % lower odds found in 2008.
Results

Discussion
Screening mammography is a cornerstone of preventive health care for adult women in the United States. Our recent facility survey suggests that some aspects of mammography access may, in fact, have improved. Notably, appointment wait times declined between 2008 and 2011, and the availability of digital mammography and evening or weekend appointments increased. However, our results also raise concerns about financial access barriers, with the proportion of facilities requiring insurance copayment at the time of service increasing from 1 % in 2008 to almost 30 % in 2011. Although this study did not include all states in the United States, the six states whose facilities we surveyed are heterogeneous in size, population density, geographic location, and population characteristics. Thus, our findings likely represent the experience of a wide crosssection of facilities and healthcare markets.
Requirements for upfront copayment may be a deterrent. Cost sharing has been shown to deter the use of preventive health services, including screening mammography. In a study of more than 350,000 women in Medicare managed care plans, rates of biennial screening mammography were about 8 percentage points lower in cost-sharing plans than in plans with full coverage, controlling for beneficiary and plan characteristics [9] . Of particular concern, the effect of cost sharing was magnified among women living in lowerincome areas.
Specific causes of the increase we observed in mammography facilities requiring upfront copayment are not obvious. In fact, by the time of our recent facility survey, several states had considered or passed legislation prohibiting or reducing cost sharing for screening mammography [10] [11] [12] . At the same time, however, financial challenges facing radiology practices may have increased concomitant with a decrease in the growth of medical imaging due to excess resource capacity, declining reimbursements, and greater scrutiny of imaging utilization by payers [13] .
The federal Patient Protection and Affordable Care Act now prohibits cost sharing for screening mammography and other selected preventive services nationwide [14] . This is a welcome change, given our finding of increased upfront copayment requirements at mammography facilities and the prior evidence that cost sharing impedes utilization of screening mammography [9] . Hopefully, this provision of the Affordable Care Act will remove a financial access barrier to breast cancer screening, at least for women with health insurance.
